###### Key questions

What is already known about this subject?
=========================================

-   In a preclinical study, osimertinib was shown to have activity against leptomeningeal carcinomatosis resistant to first-generation and second-generation epidermal growth factor receptor-tyrosine kinase inhibitors.

What does this study add?
=========================

-   We report a case of the use of osimertinib for symptomatic leptomeningeal carcinomatosis (LMC) associated with epidermal growth factor receptor T790M-positive non-small cell lung cancer, which showed clinical and radiological response to osimertinib. Although performance status of our patient was impaired due to LMC, the treatment was well tolerated.

How might this impact on clinical practice?
===========================================

-   Our case report suggests that osimertinib is a potentially effective treatment for leptomeningeal carcinomatosis associated with epidermal growth factor receptor (EGFR) T790M-positive non-small cell lung cancer that has developed resistance to a first-generation EGFR-tyrosine kinase inhibitor, and that osimertinib is a treatment option for patients with a poor performance status due to complications of cancer progression.

Introduction {#s1}
============

Leptomeningeal carcinomatosis (LMC) is a fatal complication of advanced cancer, the incidence of which has been increasing in association with the prolongation of survival in patients with non-small cell lung cancer (NSCLC) due to recent advances in systemic therapy. [@R1] Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) have been found to be effective in patients with LMC derived from lung adenocarcinoma positive for an activating mutation of EGFR. [@R2] However, most patients who initially benefit from a first-generation EGFR-TKI eventually develop disease progression, with 50% of cases of acquired resistance due to a secondary T790M mutation of EGFR. [@R5] Third-generation EGFR-TKIs has recently been developed to overcome such acquired resistance. A dose-escalation phase I study (AURA) showed that the third-generation EGFR-TKI osimertinib induced a marked clinical response (response rate of 61%) in previously treated NSCLC patients with the T790M mutation. [@R6] Given its high efficacy, osimertinib is also expected to be effective against LMC derived from NSCLC positive for this mutation. We now report a case of LMC in a patient with T790M-positive NSCLC treated with osimertinib.

Case report {#s2}
===========

A Japanese woman aged 70 years with no smoking history was diagnosed with stage IV lung adenocarcinoma and brain and lumbar vertebral metastases. Given that the primary tumour was found to harbour an EGFR L858R mutation, the patient was treated with gefitinib as a first-line therapy and subsequently received erlotinib, the combination of pemetrexed and carboplatin, S-1, and docetaxel over the course of 4 years. She also underwent stereotactic radiosurgery for the brain metastasis four times during the treatment course. After subsequent disease progression, a rebiopsy of the primary lesion revealed the EGFR T790M mutation. Erlotinib was again administered for 8 months until disease progression in a clinical trial.

Six days after erlotinib discontinuation, the patient was urgently hospitalised as a result of severe fatigue, appetite loss and a slight headache. Her Eastern Cooperative Oncology Group performance status (PS) had deteriorated to 3 on the day of admission. MRI of the brain revealed LMC and multiple brain metastases ( [figure 1](#ESMOOPEN2016000104F1){ref-type="fig"} A, B). Progression at extracranial sites was not observed. As a seventh-line treatment, osimertinib was administered at a dose of 80 mg, resulting in relief of symptoms within a few days. MRI at 7 weeks after initiation of osimertinib showed shrinkage of the multiple nodular deposits in the brain ( [figure 1](#ESMOOPEN2016000104F1){ref-type="fig"} C, D), and treatment is currently ongoing and well tolerated.

![Brain MRI scans for the patient. (A,B) Brain MRI (fat-suppressed T1-weighted contrast MRI) before the initiation of osimertinib showed leptomeningeal enhancement, multiple nodular deposits in the subarachnoid space, and multiple nodules in the cerebral parenchyma. (C,D) A scan performed 7 weeks after the initiation of osimertinib revealed shrinkage of the multiple nodular deposits (arrows).](esmoopen-2016-000104f01){#ESMOOPEN2016000104F1}

Discussion {#s3}
==========

The patient was diagnosed with LMC derived from NSCLC positive for the T790M mutation of EGFR and was successfully treated with osimertinib. The present case suggests that osimertinib is a potentially effective treatment for LMC associated with EGFR mutation-positive lung cancer that has developed resistance to a first-generation EGFR-TKI, and that osimertinib is a treatment option for patients with a poor PS due to complications of cancer progression.

Osimertinib was previously shown to have activity in a mouse model of LMC resistant to first-generation and second-generation EGFR-TKIs. [@R7] A phase I study of the safety of osimertinib in patients with LMC derived from NSCLC resistant to prior EGFR-TKI therapy is ongoing (NCT02228369). [@R8] Although little is known of the clinical efficacy of osimertinib for LMC associated with EGFR T790M-positive NSCLC, the present case supports the findings of the previous preclinical study.

Given that EGFR-TKIs induce a pronounced clinical response with an improved toxicity profile compared with chemotherapy, administration of these agents is an option for patients with a poor PS. A phase II study thus found that EGFR mutation-positive NSCLC patients with a poor PS benefited from first-line treatment with gefitinib. [@R9] An early-phase trial of osimertinib revealed promising efficacy for EGFR T790M-positive NSCLC and an acceptable toxicity profile. [@R6] The present case suggests that osimertinib is a feasible option for NSCLC patients with the T790M mutation whose PS is impaired due to complications of cancer progression.

Nevertheless, there is a limitation to our report. As we did not perform EGFR T790M mutational analysis for cerebrospinal fluid, there is a possibility of no T790M mutation in the central nervous system. [@R10] The good penetration of osimertinib into cerebrospinal fluid [@R11] might enable response even if T790M mutation was negative in the central nervous system.

In summary, we present a case of LMC associated with EGFR T790M-positive NSCLC that showed a response to osimertinib. Further studies are warranted to evaluate the efficacy of osimertinib for such patients.
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